Morphine-like stimulus effects in the monkey: opioids with antagonist properties.
The discriminative stimulus properties of opioids with a wide spectrum of agonist and antagonist properties were evaluated in squirrel monkeys trained to discriminate between morphine and saline in a two-choice discrete-trial avoidance task. Stimulus control was considered to be established when the monkeys reliably completed at least 22 trials of a 25-trial session on the lever appropriate for the drug state. Tests of stimulus generalization were conducted with compounds that were previously shown in the rat to produce discriminative stimulus effects that are: (a) morphine-like (profadol, WY-16,225, pentazocine, butorphanol, nalmexone); (b) cyclazocine-like (cyclazocine, ketocyclazocine, levallorphan); (c) neither morphine-like nor cyclazocine-like (nalbuphine and nalorphine). Profadol and WY-16,225 were equipotent with morphine in producing morphine-like stimulus effects. Naloxone antagonized the morphine-appropriate responding produced by all three compounds, but 10 times more naloxone was needed to block the stimulus effects of WY-16,225 than to block those of either morphine or profadol consistent with the known antagonist properties of WY-16,225. None of the other drugs produced complete morphine-like stimulus control of behavior but, with the exception of nalorphine, the highest dose of each resulted in about half of the trials being completed on the morphine-appropriate choice lever. These results confirm the heterogeneous nature of the discriminative stimulus effects of opioids with mixed agonist and antagonist properties and indicate the importance of interspecies comparisons.